, degrading water quality (Smith, 2000) , and decreasing economic 27 competitiveness (Hargreaves and Samani, 1984).
28
While accurate ET estimates are essential, ET can be challenging to measure. Numerous 
Study region
were downloaded daily via cellular modem. High frequency (10 Hz.) data and half hourly 1 fluxes were transferred monthly via data card. Raw time series data were checked following 2 Vickers and Mahrt's (1997) tests. Sonic anemometer tilt was corrected using double rotation 3 (Kaimal and Finnigan, 1994) ; lags between the infrared gas analyzer and sonic anemometer 4 were determined using maximum covariance. We corrected for density fluctuations (Webb et 2.4). Additional, detailed, EC cross validation activities are described in Supplemental S1.
13
Half-hourly fluxes with instrumentation errors flagged by the EC150 system, rainfall, or lack 
2.3
Reference ET equations, corrections, and evaluation of controls 24 At each tower, daily and hourly reference ET was calculated using the ASCE short (ET 0 ) and 25 tall (ET r ) reference equations, where short and tall refer to parameterized surfaces similar to 26 well-watered fescue grass (short) and alfalfa (tall) with differences in the equations due to .
(2)
29
As shown in equation 2, ET sz is the reference ET type (ET r or ET 0 in mm/day or mm/hour depending on time step), R n and G are net radiation and ground heat flux (MJ m -2 day -1 or MJ evaluate the larger discrepancies in reference ET observed in that field. Deficit (VPD) with a coefficient of determination (r 2 ) of 0.66 (Fig. 10a) . VPD showed a much 8 stronger correlation with ET discrepancy than ET EC (r 2 =0.19) (Fig. 10b) 
18
Cumulative differences between ET r-cane and ET EC are shown in Fig. 11 likely to be insignificant at our sites due to the low precipitation (Table 2 ) and drip irrigation 29 that would minimize wetting of the leaves.
30
One hypothesis is that portions of the fields measured by our Eddy Covariance towers were 31 under significant water stress or had less than optimal cover, and thus were not representative of a reference ET type surface. Uniformity of irrigation is a major concern with drip irrigation, With respect to canopy cover, the TetraCam observations of cover (Fig. 2) show that 7 fractional cover remained above 80%, a threshold for the mid-period K C (Carr and Knox, incomplete cover is not an issue with our study sites.
13
Another possibility is that the sugarcane leaves are under significant water stress and thus are (defined as >8 mm day -1 ) during the mid-period with daily K C 2 and 3 days after the irrigation event using a paired t-test (n=106 in Windy and n=98 in Lee 
Summary and Conclusion

24
We investigated discrepancies between two standardized reference ET equations and Eddy
25
Covariance measured ET at two field sites over irrigated sugarcane in Maui, Hawaii, USA. At and PT were more closely matched at the Lee field. We used a custom bulk canopy resistance derived from inverting PT ET; the custom cane reference ET equation 
